Genital ulceration is an uncommon manifestation of primary Epstein-Barr virus (EBV) infection. We present here two cases of genital ulcers probably caused by EBV. The first case is a 12-year-old girl with a genital ulcer appearing before specific EBV serology could identify a primary infection. However, serology was positive 13 days after the ulcer appeared. Polymerase chain reaction for EBV was positive in the biopsy from the ulcer as well. The second case is an 18-year-old female in whom the specific EBV serology was positive 8 days after appearance of the ulcer. The ulcers in both cases healed after 21 days. We reviewed the literature and a total of 26 cases of EBV-associated genital ulcers in females are now published. Median age of the 26 cases is 14.5 years of whom only 6 reports previous sexual contact. Mean healing time for the ulcers is 18 days. Our two cases correspond well with clinical reports of 24 EBV-associated genital ulcers in the literature.
Symptomatic Epstein-Barr virus (EBV) infection is most often found in teenagers, and is characterized by tonsillitis, fever and lymphadenopathy. Hepatosplenomegaly goes along with elevated liver enzymes. Non-specific symptoms, such as headache, malaise, anorexia, myalgias and chills, are common. Nearly all acute-phase sera from patients suffering from primary EBV infection contain antibodies to EBV capsid antigen (VCA-IgM and VCAIgG). The VCA-IgM titre peaks around the second week of illness. The VCA-IgG peaks a little later and then VCAIgG antibodies gradually decline to levels seen in blood donors, persist for life and appear to be associated with permanent immunity. Antibodies to EBV nuclear antigen (EBNA-IgG) first begin to appear in a minority of patients in the third or fourth week following onset of an EBV infection. However, by 6 months, all convalescent patients carry this antibody, which then persists for life (1) .
We herein present 2 females with genital ulcers as an abnormal presentation of EBV infection.
CASE REPORTS
Case 1. A 12-year-old girl felt ill with fever, dysuria and intense vulval pain for one day before she developed a genital ulcer (day 1). Her primary physician gave her one dose of amoxicillin. During the first visit to the hospital (day 3), she had one well-defined exudative genital ulcer sized 2×2 cm located on her left labium minus and perineum, in addition to some smaller erosions ( Fig. 1) . She denied any sexual genital contact previously in life. She was admitted to the hospital (day 4) because of intense vulval pain. Day 10 she developed a morbilliform rash. At this point she had tonsillitis, fever and enlarged glands in the groins. Mononucleosis was confirmed on day 13 by a positive heterophile antibody test and a positive VCA-IgM test. Duration of the ulcers was 3 weeks.
The serological findings are summarized in Table I , in addition the following tests were negative: bacterial culture from the ulcer (day 5), herpes simplex virus (HSV) culture (day 3, day 5) and culture of streptococci from the throat (day 13). Biopsy ( Figs. 2A and B the ulcer was performed on day 5. This specimen was later found PCR positive for EBV. The course of the disease, laboratory results and the typical mononucleosis-like drug eruption appearing about 10 days after the intake of amoxillin indicates that the genital ulcer is probably caused by primary EBV infection.
Case 2. An 18-year-old female developed a genital ulcer (day 1) after having felt ill for one week, and after having had fever for 4 days. She had unprotected firsttime coitus 8 weeks previously with an unknown male partner. She received benzyl penicillin for tonsillitis (day 7) and was referred from a local department of gynaecology. By day 9, two ulcers approximately one cm in diameter had developed in the posterior commisure. Mononucleosis was confirmed by a positive VCA-IgM test and the ulcers persisted for a period of 3 weeks.
The serological findings are summarized in Table I , and the following tests were negative: dark field microscopy from the ulcer (day 9), a urethral and cervical smear showed no inflammation (day 9), bacterial culture from the ulcer (day 2 normal flora), HSV culture from the ulcer (day 2, day 9), culture for Hemophilus ducreyi (day 9), DNA amplification test for chlamydia (day 9), gonococcal growth (day 9) and hepatitis C serology (day 1 and at 6 months).
No other aetiology was found, and we conclude that the ulcer is probably caused by a primary EBV infection.
DISCUSSION
In 1977 Brown & Stenchever (2) published a case of a genital ulceration associated with EBV infection. The patient was a 14-year-old girl with fever, headache, Table II clinical data of 26 cases are summarized to the best of our understanding. The diagnoses have been based on heterophile antibody tests and/or specific EBV antibodies. In our first case and in 4 others, the virus has also been identified from the ulcer by PCR or culture (4-6).
All cases from the literature were females, except for a 26-year-old man; his diagnosis was based on heterophile antibody test and not on specific serology for EBV (7) . Other authors have questioned whether EBV was the cause of this ulcer (8) . This case is not included in Table II , and we assume that EBV-associated ulcers are predominantly found in females.
The median age of the 26 patients is 14.5 years. This correlates well with the age group that contracts infectious mononucleosis in higher socioeconomic groups in industrialized nations where more than 50% of teenagers escape the infection during childhood (9) . We have also included a 51-year-old patient and a 2-year-old, in our review, as this illustrates that EBV-associated ulcers may also be found in other age groups.
Only 6 of the 26 patients reported sexual activity prior to appearance of genital ulcers. Some case reports clearly state that sexual activity has never taken place, while other state that the patient has not had any recent sexual activity. Normally, the virus seems to be transmitted by saliva, hence the name "kissing-disease". Genital ulcers are therefore probably a manifestation of a systemic viraemia. However, both female and male genital tract may harbour EBV (10), so one cannot rule out that the virus may be transmitted sexually.
It seems that most patients develop rather large ulcers; usually with a diameter >1 cm. Eight patients had one single large ulcer. In addition, multiple smaller ulcers or erosions were also common. Three or more ulcers were reported in 8 cases. The EBV-associated ulcers are often quite deep and necrotic with purple-red irregular edges. It is important to notice that these ulcers are frequently very painful (24 patients). Not surprisingly the ulcers may cause urinary symptoms (12 patients) such as dysuria and urine retention, and sometimes the patients have received treatment for a urinary tract infection. The mean healing time of these 26 patients was 18 days, which is about the same healing time as primary herpes virus infection.
In these 26 cases, the genital ulcer was the presenting or the dominating symptom of EBV infection. However, in many cases unspecific prodromal symptoms, such as fatigue, headache and fever preceded (mean 5 days) the ulcerations. In the course of the disease, the majority of patients developed symptoms characteristic of mononucleosis, e.g. tonsillitis, lymphadenopathy and elevated liver enzymes.
Considering genital ulcerations in young women in industrialized societies, there are many differential diagnoses. Among the most likely diagnoses are HSV, candida, lichen planus, lichen sclerosus and aphthae (11) . Ulcus vulva acutum is probably a rare diagnosis and might be caused by a primary EBV infection. Risk factors for sexually transmitted infections are often missing in EBV-associated ulcers. Syphilitic chancre must also be considered. The syphilitic sore, however, is often painless, in contrast to the EBV-associated ulcers. EBV-associated ulcers are characterized by pain and size >1 cm, and the patient frequently has symptoms of mononucleosis. larger ulcers may be over-reported in the literature, so EBV should also be considered in cases of smaller, painful ulcers in the presence of other symptoms of mononucleosis and a negative HSV test.
The diagnosis of EBV-associated ulcers should be based on positive EBV serology or virus identification (e.g. PCR). However, as in our first case and three additional clinical reports (12, 13, 14) , even sensitive specific serology may be negative when ulcer appears. We therefore recommend retesting of EBV serology in cases of uncertainty.
